e 


PAT-NO : 


JP406232665A 


DOCUMENT-IDENTIFIER: JP 06232665 A 


TITLE: 


TRANSMISSION OUTPUT CONTROL SYSTEM 


PUBN-DATE : 


August 19, 1994 


INVENTOR- INFORMATION : 


NAME 


COUNTRY 


SHIMOGAMA, KIYOHIRO 


ASSIGNEE-INFORMATION: 


NAME 


COUNTRY 


HITACHI LTD N/A 


APPL-NO: JP05014491 
APPL-DATE: February 1, 1993 

INT-CL (IPC) : H03G003/30 , H03G005/16 
US -CL- CURRENT: 330/132 


ABSTRACT: 

PURPOSE: To facilitate the output control when a transmission wave 
from a radio station for a digital cellular telephone set or the like 
is a burst wave. 

CONSTITUTION: Part of a high frequency signal amplified by a power 
amplifier 1 is extracted by a directional coupler 6 and subjected to 
square detection by a diode detector 2 through a variable attenuator 
3 . Its detection signal and a reference signal are compared by an 
error detection amplifier 4 and its error component is fed back to a 
variable gain amplifier 5 as a control voltage. Based on a reception 
level of a base station, a total control section 7 sends a control 
signal to the variable attenuator 3, the attenuation of which is 
changed. Since the feedback quantity of a distortion compensation 
loop is changed, the gain of the variable gain amplifier is changed 
and a transmission output of desired power is outputted from a 
terminal 9. Envelope information of the burst wave in which a change 
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in a rise and a fall period slows down is used for the reference 
signal . . 


COPYRIGHT: (C) 1994 , JPO&Japio 


8/29/2007, EAST Version: 2.1.0.14 


u 


JP,06-232665,A PETAILED DESCRIPTION] 


Page 1 of 3 


* NOTICES * 

JPO and INPIT are not responsible for any 
dconages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRff TION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for the sending set of a RF band. It is related with a 
sending set with the need of changing the transmitted output power of a mobile station with the 
receiving level of base stations, such as digital cellular one, especially. 
[0002] 

[Description of the Prior Art] Conventionally, there is a transmitting output-control method with which 
transmitted output power changes in the power amplifier of FM wave by inserting variable attenuator in 
the feedback section which extracted the power amplifier output with the directional coupler, and 
changing this magnitude of attenuation. For example, it is shown in United States patent No:4,523,155. 
It is the direct current signal with which a reference signal is equivalent to signal level only in 
consideration of the case where the modulating signal of this is continuous mode. Means, such as 
making a circuit into **, were used at the time of the treasuring force. 
[0003] 

[Problem(s) to be Solved by the Invention] Although the purpose of an output control can be attained by 
the conventional method when a modulating signal is continuation, the transmission by the digital 
cellular migration machine is a burst mode, and needs to reduce a leak output at the time of the 
treasuring force. Moreover, when an output changed from the treasuring force to normal power and the 
rapid standup was generated with a switch etc., there was a problem of generating unnecessary 
spectrum. 
[0004] 

[Means for Solving the Problem] This invention is characterized by using the envelope information on a 

burst wave at the reference signal of an error detection amplifier at the time of a burst mode. 

[0005] 

[Function] This invention changes the gain of a variable gain amplifier by impressing a control signal to 
the variable attenuator of the feedback circuit of a linearity sending set from a control section, and 
changing the magnitude of attenuation of variable attenuator to it in stairway based on directions of a 
base station. This controls the transmitted output power from a mobile station to a base station. 
[0006] Moreover, without increasing components mark not only at the time of continuous mode but at 
the time of a burst mode by using the envelope information on a burst wave for the reference signal of 
an error detection amplifier, the wave to which the leak output at the time of the treasuring force of a 
burst wave could be reduced with the envelope signal, and it was band-limited at the time of a burst 
standup can be traced correctly, and generating of unnecessary spectrum can be prevented. 
[0007] 

[Example] Drawing 1 is the block block diagram of the linearity sending set of this invention example. 
[0008] This equipment is equipped with the error detection amplifier 4 which generates the difference 
component of the RF power amplifier 1, the wave detector 2 which detects an envelope component from 
that output signal, the variable attenuator (it is the range of 20dB for example, at 4dB step) 3 from which 
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the magnitude of attenuation changes with the control signals from a whole control section in stairway, 
and the envelope signal acquired with a wave detector and the criteria envelope signal acquired by 
digital data processing in a baseband band, and the variable gain amplifier 5 which makes that difference 
component bias voltage, 

[0009] The output signal amplified with power amplifier 1 at the time of the maximum transmitting 
output is extracted in part by the directional coupler 6, and is inputted into variable attenuator 3. At this 
time, control voltage is impressed to variable attenuator 3 by the whole control section 7, and it is 
controlled by it by magnitude-of-attenuation max. Square-law detection of the signal decreased with 
variable attenuator 3 to level lower several dB than the upper limit of the dynamic range of a wave 
detector 2 is carried out with a wave detector 2, and it is inputted into the reversal input of the error 
detection amplifier 4. On the other hand, it is the criteria envelope information (envelope) 2 generated 
by digital data processing from the digital envelope generator 8 in a baseband band. It is inputted into 
the noninverting input of the error detection amplifier 4 as a fixed input. With the error detection 
ampUfier 4, the error component of two inputs is detected and the difference electrical potential 
difference is impressed to the 2nd gate of the variable gain amplifier 5 which used dual gate FET. To the 
2nd gate change of potential corresponding to change of transmitted output power, the variable gain 
amplifier 5 sets direct current offset as the output of the error detection ampUfier 4 so that it can be used 
on level with good enough linearity. In this example, since the nonlinear distortion of the RF power 
amphfier 1 serves as the amplitude feedback loop only by amplitude distortion when phase distortion is 
sufficiently small, this example of drawing 1 acquires the effectiveness of reducing distortion. The 
receiving level of the base station to a mobile station transmitting output changes, if a control signal is 
received so that a mobile station may suppress 4dB transmitting output, the whole migration machine 
control section will impress control voltage to variable attenuator 3 so that the magnitude of attenuation 
of variable attenuator 3 may decrease by 4dB, and the input power of a wave detector 2 increases 4dB. 
Since it becomes large, the output voltage of the error detection amplifier 4 turns into a still deeper 
negative electrical potential difference and a reversal input side returns from a noninverting input side to 
a variable gain amplifier 5 in the input of the error detection amplifier 4 by this change, the gain of a 
variable gain amplifier 5 can decrease by 4dB, and can decrease the output power of power amplifier 1 
by 4dB as a result. On the contrary, if a control signal is received so that a mobile station may increase 
4dB transmitting output, the magnitude of attenuation of variable attenuator 3 will increase 4dB, and the 
input power of a wave detector 2 will decrease by 4dB. By this change, the reversal input side of the 
error detection amplifier 4 increases the gain of a variable gain amplifier 5 by 4dB, in order that it may 
become small, that output voltage may turn into a shallow negative electrical potential difference and an 
input may return from a noninverting input side to a variable gain amplifier 5, and the output power of 
power amplifier 1 increases 4dB as a result. 

[0010] At this time, the output power of variable attenuator 3 is kept constant. This variable attenuator 3 
is the range (20dB) of the maximum magnitude of attenuation to the minimum magnitude of attenuation, 
and that output spectrum does not need to deteriorate to input spectrum to change of a RF input signal 
with which the output power of variable attenuator 3 becomes fixed. Moreover, although the control 
error of transmitted output power originates in the monotonicity of variable attenuator 3, and the error 
between attenuation steps, it is extent which can acquire practical use precision easily. 
[001 1] It is the burst wave criteria envelope signal which uses drawing 2 for the wave of the reference 
signal of the conventional switch change, and uses drawing 3 for this invention. Like drawin g 2 , if there 
are ON of a modulating signal and a wave-like change rapid at the time of OFF, the signal which 
follows this will generate an unnecessary distortion and spectrum will deteriorate. On the other hand, 
since this transmitting power control device is a control system using burst wave criteria envelope 
information like draAving 3 which was not made to turn on and turn off a reference signal with a switch 
at the time of the standup of a burst, and falling, but was generated by I (t) which changes in a loose 
COS curve, and Q (t), and a quadrature modulation signal, it can obtain the output which spectrum did 
not deteriorate greatly and was stabilized by the abrupt change of a modulating signal. 
[0012] 
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[Effect of the Invention] As explained above, since the burst wave transmitting output-control method of 
this invention carries out loose change by using the envelope information on a burst wave for a reference 
signal at the time of a burst change rate, it can prevent big degradation of output spectrum and can 
reduce the leak output at the time of the treasuring force of a burst wave. 

[0013] Moreover, the transmitting output control at the time of a burst mode can be performed, without 
increasing components mark, even if compared with the former. 


[Translation done.] 
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[Drawing 3] 
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